Supporting methods

Extraction of crude EPS
Granular sludge was briefly washed twice in phosphate buffer saline (pH 7) to remove nongranular material. Then, 10 mL of 0.1 M NaCl was added to 3-5 g of granular sludge and the granules were mechanically disrupted using a pestle to obtain a slurry. Immediately after adding 10 mL of water, formaldehyde was added to a final concentration of 0.4% (v/v) and the slurry was incubated at 4°C for 1 h. Then, 10 mL of 0.1 M NaOH was added and the slurry was incubated at 4°C for 3 h. The sample was then centrifuged (12,000 × g, 20 min at 4°C) and the supernatant filtered (0.45 m) to recover the (crude) extracted EPS. This EPS solution was neutralized with 1M HCl.
DNA extraction from the granules
Prior to DNA extraction, a slurry of the granules was prepared by mechanical disruption in PBS buffer. Genomic DNA was extracted, in duplicate, from 0.3 to 0.4 ml of slurry using the Power Soil DNA isolation kit (MoBio, Inc.) according to the manufacturer's protocol except that two cycles of bead beating for 30 s (each cycle followed by 30 s on ice) were used to improve cell lysis. The duplicate DNA extracts were then pooled and the DNA concentration was measured using a NanoDrop-1000 spectrophotometer (Thermo Scientific, Waltham, MA).
Quantitative PCR
Quantitative PCR was conducted in triplicate using a CFX96 real time detection apparatus To quantify copy numbers of bacterial and archaeal 16S rRNA genes, standard curves for bacteria and archaea were constructed for each qPCR run by using dilution series of known concentrations of purified bacteria and archaea amplicons amplified using the same primer sets (described below) and genomic DNA from Geobacter sulfurreducens and Methanosarcina barkeri, respectively.
DNA amplification and 454 pyrosequencing of 16S rRNA gene amplicons
Bacterial and archaeal 16S rRNA gene fragments were amplified using primers B-341F (5'-CCTACGGGNGGCWGCAG -3') and B-805R (5'-GACTACHVGGGTATCTAATCC -3') for Bacteria, and A-519F (5'-CAGCMGCCGCGGTAA -3' ) and A-1017R (5'-GGCCATGCACCWCCTCTC-3') for Archaea. These primer combinations were selected as they result in high domain coverage and specificity based on a recent study. 1 The 16S rRNA gene fragments were pyrosequenced at the Biosciences Core
Laboratory at KAUST using a Roche 454 GS FLX sequencer and Titanium reagents according to the manufacturer's protocols.
Analysis of 16S rRNA gene pyrosequencing data
Sequence analyses were conducted using the Quantitative Insights Into Microbial Ecology (QIIME) pipeline (http://qiime.org) as described by Caporaso et al. 5 Briefly, sequences were quality filtered by eliminating reads that were shorter than 200 bp, had a quality score lower than 25, and did not perfectly match the PCR primer and the barcode sequence. After denoising, sequences were clustered into operational taxonomic units (OTUs) at ≥97%
sequence similarity using Uclust 6 as implemented in QIIME. After selecting a representative sequence for each OTU, sequences were aligned using PyNAST 7 and their taxonomic identity Page S5
was assigned using the RDP classifier (Wang et al. 2007 ) with the Greengenes (v 10-12) as reference database. Chimeric sequences were detected using ChimeraSlayer 8 and removed from further analysis. Then, a phylogenetic tree was constructed using the chimeric-free representative sequences and a table of OTU counts per sample was generated.
Metagenomic analysis
DNA extracted as specified above was sequenced using the Roche GS-FLX titanium sequencer. After removing low quality reads and ambiguous bases, unassembled sequences were uploaded into the MG-RAST server for annotation 9 . The annotation of reads was done using the IMG database of MG-RAST, using the default parameters i.e., cutoff expectation
value (E) of 10 -5 , a minimum alignment length of 15 aminoacids or base pairs and a minimum identity cutoff of 60%. # A proteomic analysis as described by Thomas et al. 10 of the EPS extracts, did not show the presence of the cytosolic enzyme glucose-6-phosphate-dehydrogenase The presence of this enzyme in EPS extracts has been associated to a high extent of cell lysis during the extraction procedure. 11 The absence of this enzyme thus suggests that limited or no cell lysis occurred during the EPS extraction from the granular sludges. Also P/C ratios < 2 and low contents of extracellular DNA (e.g. < 0.6 mg DNA (gVSS) -1 ), as measured in this study, exclude significant occurrence of cell rupture during EPS extraction. . The green lines indicate the proposed fragmentation resulting in the satellite ion peaks as observed in the MALDI-TOF MS spectra; the corresponding mass difference (as Mw) is given. For dextran, a process involving loss of water is proposed. Details on ion formation and fragmentation aspects in mass spectrometry can be found in reference 15 . For alginate, the orange dashed line indicates a proposed cross-ring breakage that could result in ions having peak differences of 59 m/z.
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Multivariate analysis of MALDI-TOF MS spectra
The MALDI-TOF MS spectra peak list data was used for analysis. For the alginate and granules samples the following manual filter was used due to the noisy signals from 600 to 1600 m/z range. In this region, and for these samples, only the peaks with the highest intensities were retained. From the rest of the m/z range, all peaks were retained. Spectra were normalized related to the maximum peak of each spectrum. However, in further studies, more refined and automated processing of raw spectra should be investigated. Other studies have demonstrated the use of MALDI-TOF MS combined with multivariate analysis (e.g., MDS) to identify bacterial species 16 , characterize the proteolysis of cheese 17 and keratin in furs 18 . Figure S3 . A) Similarities between the MALDI-TOF MS spectra of reference polysaccharides and polysaccharides extracted from various granular sludges represented by non-parametric multidimensional scaling. Stress = 0.06. B) Hierarchical clustering of reference and granular sludge polysaccharides based on Bray-Curtis similarity. Figure S4 . MALDI-TOF MS spectra of exopolysaccharides from anaerobic granules AnG E. The matrix used was 2,5-dihydroxybenzoic acid (DHB) and spectra were acquired in the positive ion mode.
Microbial community of the anaerobic granules
Bacteria belonging to the phylum Proteobacteria, and to the classes Clostridia and Bacteroidia are known to produce exopolysaccharides. [19] [20] [21] All these bacterial types were present in the granular sludges ( Figure S5a ). -Proteobacteria (33%) and specifically the family Geobacteracea (17%) were most abundant in the AnG B granules. The identity of exopolysaccharides material produced by this family is not known. It was postulated that Geobacter species can directly (i.e., cell-to-cell) transfer electrons to methanogens during the anaerobic conversion of ethanol.
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, which may explain its high abundance in these granules treating brewery wastewater, although this physiological trait warrants further investigation. Regarding the paper-mill AnG E granules, Bacteroidia (29%) and Clostridia (16%) were among the main bacterial types. The first bacterial class may degrade polysaccharides and other complex substrates to sugars 23 , while the latter may be involved in fermentation reactions 24 and their abundance may correspond with starch being the main carbohydrate in the wastewater of the paper-mill reactor. 25 Conversely, the main bacteria in the thermophilic AnG W granules were closely affiliated to clones within Thermodesulfovibrio (Class Nitrospira, Figure S5a ), which are thermophilic sulfate reducing bacteria. . Bacteria and archaea with abundance < 2% are not plotted. Dominant bacteria reflected by the 16S rRNA and the metagenomic analysis correspond well except for some under-representation of Anaerolinea in the metagenomic data set. In the archaeal community, Methanobacteriacea corresponds well in the 16S rRNA and the methagenome data sets. However, the 16S rRNA pyrosequencing data set appeared to under amplify Methanomicrobia while apparently over amplifying the Crenarchaeota MCG group. Table S2 . Exopolysaccharides associated reads from metagenomic data. Parameters used were: IMG database, maximum e-value cutoff=1e-5, minimum % identity cutoff=60%, and min. alignment length cutoff=15. The EBPR sludge was taken from the East and West wastewater treatment plants of the city of Aalborg, Denmark, and details regarding sludge sampling and processing can be found in reference (27) . 
